Background: Achieving a good primary closure in the third molar region is critical in avoiding complications like infection, dry socket and pocket formation distal to the second molar. But this closure provides a challenge due to the low accessibility and difficulty in manipulating the tissues. As such there is a need to find easier and more reliable methods for achieving the closure.
oral suturing, especially at the third molar socket is not always easy, because of difficulty in access and the manipulation of tissue margins. Many biomaterials have been synthesized over the years as suture materials including resorbable Polyglactin. Alternate to conventional suturing, tissue adhesives such as cyanoacrylate bioadhesive have come into use, and are gaining popularity. There have not been many studies to evaluate the use of tissue adhesives in oral mucosa.
Materials and Methods:
Sixty patients with bilateral symmetrical impacted mandibular third molars (classied as per George Winter's classication)were selected. Patients aged 18 and 35 years of age requiring bilateral mandibular 3 rd molars surgeries with similar bone impaction and inclination on the right and left sides were included.Exclusion criteria were patients below 18years of age, with uncontrolled systemic diseases (hematological diseases such as anemia, leukemia, etc.), ongoing chemotherapy or radiation therapy, immuno-compromised or immune suppressed patients, acute infective conditions around third molar, patients on anticoagulant therapy whose INR value was>2, smokers and patients allergic to lignocaine. All the patients were assessed for pain, bleeding, postoperative swelling, wound healing/ dehiscence, and sensitivity distal to second molar. For all the patients, documentation was completed on the 1 st , 2 nd , 3 rd , 7 th and 14 th day and 1 month post operatively.
Examination Methods:
1) Pain: The pain scale (Table 1) was 5 cm long subdivided into 5 equal parts, one end corresponding to no pain, the other to extremely severe pain. It was recorded at immediate preoperative, 24 hours, 3 days and 7 th postoperative day. (Table I) 2) Swelling: Facial swelling ( Figure 1 ) was determined by tape measurements 4 between the tragus and soft tissue pogonion (A), tragus and lateral corner of the mouth (B), lateral corner of the eye and the angle of the mandible (C). The facial measurement was calculated as: (A + B + C)/3, and facial swelling (%) was calculated as: [(postoperative measurement -preoperative measurement)/ preoperative measurement] x 100%. It would be recorded at intervals that are immediate preoperative, 24 hours, 3 rd and 7 th postoperative day.
3) Hemostasis: The patients were given a scale to indicate their subjective perception of bleeding on the VAS. 2, 3, 5 Table II shows the reference values that were given to patients for bleeding, and the corresponding clinical situations were recorded at 24 hours, 48 hours and 72 hours. (Table II) 4) Wound Healing / Wound dehiscence: It was observed clinically at 3 rd , 7 th and 14 th postoperative day (Table 3) . 5) Duration of the procedure: Time taken for the procedure of application of tissue glue and closure by vicryl sutures was noted from the beginning to the completion. 6) Sensitivity distal to second molar after the procedure.Sensitivity related to second molar will be evaluated by passing the probe at the CEJ and air blown at the socket in the follow up period.
Statistical Analysis:Paired t test, MannWhitney U test, two independent sample tests was done using IBM (SPSS version 19)
Results:
A total of sixty patients were selected with similar bilateral mandibular third molars surgery (Figure 2 and 3) . After the surgical removal, sockets were closed using cyanoacrylate glue on one side and the other side by Vicryl sutures and the healing was evaluated (Figure4). Among the sixty patients included in the study, 36 were female and 24 were male, with a mean age of 25.8 years. Out of sixty cases, 12 were vertically impacted, 10 were distally impacted, 16 were mesioangular and 22 were horizontal impactions.
Where Vicryl was utilized, during the immediate post-operative period, 13 patients had mild ooze after suturing and on the 1st postoperative day, 3 patients had mild ooze. The side on which tissue glue was utilized, none of the patients had any bleeding in the immediate post-operative period or on the 1st and 2nd post-operative days.
An analysis of post-operative pain in wounds where vicryl was utilized for closure showed that, on 1st post-operative day -25 patients had mild pain, 32 patients had severe pain and 3 patients had very severe pain. On 2nd day 13 patients had mild pain, 38 patients had severe pain, and 9 patients had very severe pain. On 3rd day 9 patients had slight pain, 35 patients had mild pain, and 16 patients had severe pain. On the 7th day 25 patients suffered from pain, in this 22 patients had slight pain and 3 patients had mild pain.
On the contrary, when glue was utilized for wound closure, on 1st post-operative day -24 patients had slight pain, 26 patients had mild pain and 10 patients had severe pain. On 2nd day 7 patients had no pain, 37 patients had slight pain, and 16 patients had mild pain. On 3rd day 47 patients had no pain, and 13 patients had slight pain, on the 7th day all patients were asymptomatic.
Postoperatively mean increase in the facial swelling on 1st day was 2.58% over vicryl side and 1.55% over Glue side. Whereas on the 2nd day i.e. 4.28% increase on vicryl side and 1.86% over glue side. On 7th day it was 0.94% increase over vicryl side and 0.25% increase over Glue side.
On 7th post-operative day after suture removal over vicryl side, 38 sockets showed gaping and rest 22 sockets had healed adequately. On 14th day 2 sockets were non-healed, 19 sockets showed gaping and the rest 39 patients showed adequate healing.
Over Tissue glue side on 7th day after removal of the sloughed tissue glue granules 49 sockets showed gaping and 11 sockets showed adequate healing. On 14th day 8 sockets showed gaping and the rest 52 sockets healed adequately (Figure5).
Time taken for suturing and tissue glue application was noted from the beginning to the completion of the procedure on either side.Mean time taken for completion of suturing with Vicryl was 2.92 minutes i.e. 177 seconds whereas mean time taken for application of tissue glue was 0.34 minute i.e. 21 seconds.
Patients were asked for sensitivity by blowing air with two way syringe distal to second molar on the 7th and 14th post-operative day. Over the Vicryl side, sensitivity distal to second molar was noted in thirteen patients on 7th postoperative day and in six patients on 14th day.
Over the tissue glue side, sensitivity distal to seven was noted in two patients on 7th postoperative day whereas on 14th day.
Discussion:
Surgical removal of impacted third molars is one of the most frequently performed procedures in oral and maxillofacial surgery. 6, 7 The most common method of wound closure in oral surgery is suturing. A variety of absorbable and non-absorbable materials, ranging from animal derivatives to synthetic polymers, staples, fibrin sealants, adhesive tapes have been used from time immemorial. The sutures are time tested; conventional, standard and most commonly used means of wound closure. Sutures have their own set of drawbacks which include trauma as a result of cutting needle, lodging microorganisms, susceptibility to infection, need for removal, complications like stitch abscess, gaping of wound margins, necrosis of tissue edges and risk of needle stick injury to the operating surgeon. 8, 9 Polyglactin 910 (Vicryl), a synthetic absorbable suture, is prepared from a synthetic absorbable copolymer of glycolide and lactide and is totally absorbed by 40 to 60 days. These materials are absorbed via enzymatic degradation by hydrolysis or phagocytosis, resulting in less tissue inflammation. They tend to accumulate debris and cause irritation often necessitating manual removal. 10, 11 This has led to the introduction of easier way of wound closure by using tissue adhesives. 12 Cyanoacrylates are bio adhesives (plastic adhesives) that were discovered by Ardis (a German chemist) in 1949 and rst used for surgery by Coover et al in 1959. When applied to two opposing, wet, living tissue surfaces, they have the ability to cement them in place. Their general chemical formula is CH 2 C (CN)-COOR, where R can be substituted for any alkyl group, ranging from methyl to decyl.
Cyanoacrylate glue is an acrylic resin, where the hardener is water. In the presence of water,
Pavan Kumar, et, al. including moisture from the air, the molecules of the glue have a chemical reaction and form into tight chains between the two surfaces being bonded. Because intraoral mucosa is naturally moist in the presence of saliva, the use of cyanoacrylate glue may nd itself as an involuntary participant in the bonding process.
2, 3, 5
Polymerization of the cyanoacrylate occurs within 10-15 seconds. These are not absorbable and are sloughed from the surface of the skin and mucosa 7-10 days after adhesive application.
In this study Isoamyl 2-cyanoacrylate was compared with vicryl (polyglactin 910) suture material for wound closure after surgical extraction of mandibular impacted third molars. During incision closure, immediate haemostasis was observed after application of cyanoacrylate tissue glue and no bleeding was observed even in the late postoperative period (1 st and 2 nd day). The probable explanation would be that immediately after application of tissue glue it formed a thin layer of surface coating over the incision margins and acted as a mechanical barrier for the blood flow from beneath which was strengthened by applying another thin layer over it and extending nearly 2mm all over the incision site which acted as a barrier for saliva to enter. It may also have enhanced the clot formation beneath, thus enabling immediate hemostasis, highlighting the hemostatic property of cyanoacrylate. The hypothesis is that the ester forms a macrofilm, thereby forming a mechanical barrier to slow blood flow. It may also act as a surface agent to activate the clotting cascade. There is evidence that the film forms a porous mass that is invaded with blood with subsequent clotting within the pores of the adhesive. Surindar et al (1968) studied the efcacy of cyanoacrylate in patients undergoing various minor intraoral procedures such as biopsies, extraction socket closure, gingivectomies etc, and found it to be a hemostatic adhesive that polymerizes almost immediately on contact with cut oral tissue. 13 Pain was evaluated using the VAS (visual analog scale) in the present study, which was significantly higher at the suture site in comparison to the cyanoacrylate side.The irritation and local trauma from the sutures caused by the suture needle penetrating the flap (more tissue handling) and collection of food particles on the sutured area and tissue reaction to the suture material (more tissue inflammation) may be responsible for this reaction. Removal of the sutures on seventh post-operative day led to reduction in the inflammation at the sutured sites. Similar results were noted in a study by Danda et al (2010) where significant pain score was found in the primary closure group following third molar socket closure.
14 In a study by Kumar et al (2013) , histologically there was gap between the flaps over sutured side filled with dense inflammatory infiltrate along the margins whereas cyanoacrylate side showed no gap and uniform distribution of inflammatory infiltrate, confirming maximum inflammatory response to sutures than tissue glue. 12 The post-operative pain control of cyanoacrylate can be explained by the fact that formaldehyde, one of the degradation products of cyanoacrylate, causes mild local anesthetic effect in the covered area, thereby reducing pain. Moreover, there is reduced tissue handling, less tissue inflammation and the small foramina over the acrylate side resulted in better drainage and reduced pain. These results correlate with the clinical findings reported by Giray (1997) Quinn J.V; (1993), Barnett (1998) who stated that wound closure with tissue adhesive was painless and quick. 5, 15 The adhesion of the two margins of the incision by cyanoacrylate leaves no space for salivary interference during healing, thus the isolation of the wound margins from saliva and food debris/plaque appears to be an added advantage provided by cyanoacrylates along with its antimicrobial activity.
Overall pain and swelling was more over the suturing side when compared to tissue glue side as less amount of tissue handling and its inherent properties have added to its advantage.After surgical removal of impacted tooth, mean time taken for completion of suturing with vicryl was 2.92 minutes i.e. 177 seconds whereas mean time taken for application of tissue glue was 0.34 minute i.e. 21 seconds. The above recordings suggest that the Kumar et al (2010) . 16 In the present study, the tooth sensitivity distal to second molar, was seen in significantly less number of patients, indicating the importance of cyanoacrylate tissue glue as desensitizing agent by sealing the dentinal tubules and controls the microleakage of oral fluid at the teeth's cement enamel junction of second molar. Several studies have been conducted to evaluate the bonding capacity of cyanoacrylates to dentin and enamel, including studies by Herod (1990) and Beech, 1972 . 17 It was found that the methyl, ethyl and isobutyl2-cyanoacrylate formed strong bonds with dentin. The adhesion to dentin was probably a result of covalent bonds being formed with the organic constituents of dentin. Use of tissue glue as a potential desensitizing application was reviewed by Leggat et al (2004) thereby adding a new avenue to their usage. 18 In the present study, it has been proven that cyanoacrylate adhesive has certain advantages over conventional suturing technique. It has hemostatic, desensitizing and bacteriostatic properties, is associated with reduced inflammation due to various reasons as cited above, its ease of application, and avoidance of second visit for suture removal with the added advantage of no needle prick injury definitely favor its use.
Despite these advantages, they can be used as an alternative to sutures only in superficial incisions or lacerations. Its other limitations include the cost of the tissue adhesive, cyanoacrylate ampule crush while loading into syringe, adheres to gloves and instruments, and cannot be used in patients with known allergy to cyanoacrylates and formaldehyde. 
Conclusion:
In conclusion, it can be said that the tissue glue can be used as an alternative to vicryl sutures in intra-oral mucosa especially in closure of mandibular third molar extraction sockets.
